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Abstract of WO0214272 

(Thio)urea derivatives of the general formula (|) or salts thereof; and process for producing the derivatives 
or the salts: (|) [wherein each symbol is as defined in the description]. The derivatives or the salts are 
novel compounds exhibiting VLA-4 antagonism, and are useful in medicines as VLA-4 antagonists. 
(Thio)urea derivatives of the general formula (]) or salts thereof; and process for producing the derivatives 
or the salts: (]) [wherein each symbol is as defined in the description]. The derivatives or the salts are 
novel compounds exhibiting VLA-4 antagonism, and are useful in medicines as VLA-4 antagonists. 



Data supplied from the esp@cenet database - Worldwide 



13 



.W iM M .III 



...^.« ...... 



4" 



ittp://v3 .espacenet.com/textdoc?DB=EPODOC&IDX=WO02 1 4272«&F=0 



10/31/200! 



02)1*i«a*fttticS^5^-caiB**LfcHI8aiS 



09) n&%\V}mGm®M 

(43) sbs^^b 

2002 ^2 ^21 H (21.02.2002) 







PCT 



(io) seams^ 

WO 02/14272 Al 



(51) g&f$ffr#g 7 : C07D 207/20,213/81, 401/12, 417/12, 
295/205, 21 1/16, 21 1/74, 277/04, 277/60, A61K 31/4409, 
31/4709, 31/444, 31/4439, 31/495, 31/445, 31/5375, 
31/426, 31/428, 31/40, 31/497, A61P 43/00, 29/00, 19/02, 
37/06, 11/06, 37/08, 17/00, 27/16, 1/00, 13/12, 11/16, 
25/00, 9/00, 9/10, 3/10, 35/00, 35/02 



(21) m&mm&^: 

(22) m&ttimB: 



(25) g&iiJM<DWlS: 



(26) BBttiHOge: 



PCT/JPO 1/06833 



2001 ^8fl8 0 (08.08.2001) 



(30) gjfcltx-*: 

*#M2000-241657 2000 ^8^ 9 0 (09.08.2000) JP 

(71) ttHA(*H*»<*TO)»36H^O^T;:»WJHi 
ttS^tt (KAKEN PHARMACEUTICAL CO., LTD.) 
[JP/JP]; Tl 13-8650 m^:a5S:ME*f6lai-T@28S8 

Tokyo (JP). 

(72) §£BM%;t$£lf 

(75) «BB#/aiBA(*Hl3-3t^Ta>*;: «#36A (FUKUl, 
Hideto) [JP/JP]. 5fc± 1f (IKEGAMI, Satoru) [JP/JP]. 
SlljBgjt (OKUYAMA, Akihiko) [JP/JP]; T 607-8042 51 



**5t£tt Kyoto (JP). 

(74) ftSA: *ftHS(NAKAIMURA,Shizuo); T 110-0016 
Tokyo (JP). 

(81) if £B (Ullfy: AE, AG, AL, AM, AT, AU, AZ, BA, BB, 
BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, 
DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH, GM, HR, HU, 
ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR, LS, 
LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NO, 
NZ, PL, PT, RO, RU, SD, SE, SG, SI, SK, SL, TJ, TM, TR, 
TT, TZ, UA, UG, US, UZ, VN, YU, ZA, ZW. 

(84) JI^S (!£&): ARIPO ft ft (GH, GM, KE, LS, MW, 
MZ, SD, SL, SZ, TZ, UG, ZW), J_ — ^ v7$#lt (AM, 
AZ, BY, KG, KZ, MD, RU, TJ, TM), 3 — Dy/**$jft 
(AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, IE, IT, 
LU, MC, NL, PT, SE, TR), OAPI ft ft (BF, BJ, CF, CG, 
CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG). 



00 



(54) Title: (THIO)UREA DERIVATIVES, PROCESS FOR THEIR PRODUCTION AND MEDICINES CONTAINING THE 
DERIVATIVES 



< 



O 




R 



1 



COOH 



(I) 



(57) Abstract: (Thio)urea derivatives of the general formula (|) or salts 
thereof; and process for producing the derivatives or the salts: (|) [wherein 
each symbol is as defined in the description]. The derivatives or the salts are 
novel compounds exhibiting VLA-4 antagonism, and are useful in medicines 
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U>VLA-4 (a 4/31) |± x U >;i3ts mffis #«C^SU 
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^-rsm^^^bt^sg^ij^mfcu vla-4/vcam- immtt 

ifcfcfc£K::|3ttSVLA-4/VCAM- l^©tgiO^BJ-rSfcfi)lC, 

10 ffiVLA-4^>>*D-±;i/tfcfm> b h ( H U V E C ) 
& £ 1>*V C A M - 1 Mfc^-mX COS M-\© V L A - 4 3*3l44RamosM© 

£*Wc<, m%.l£s hT^j-;\*>hHi5^x;V (Barbadillo et al., Arthr 
15 Rheuma., 1993, 36, 95) ^ igMf£$l$^ MMMMWUsE^^fr (Ferguson and 

Kupper, J. Immunol., 1993, 150, 1172; Chisholm et al., Eur. J. Immunol., 

1993, 23, 682) H^m^mt^^titzo %tzs ftlfcft @ 3&^fl$#fi& 
(Yednock, Nature, 1992, 356, 63) s Hfsl^;]/ (Abraham et al., J. Clin. 

Invest., 1993, 93, 776) \ &&&m$k& ( I BD) ttJl (Podolsky et al., 
20 J. Clin. Invest., 1993, 92, 372) mft©{tffl#M£ftfco 

25 ^^-r§±IB©®^^©^{-KU-C^-efe^o 

VLA-4 T rf-^ h h bT^T 0 ^ Mb^^T^ ^©ft-^tJ^^ 
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omm iz&titz v l a - 4 t > * 31'- * h <m z mtm mw\j&®j%&&t % a 



10 h^bT^ffl&gBa D D £ilgfc«££t&!^ H4©gi$&. ±fBftii^£&-£ 

-r 5 iMJias^i § it- l mmcomm^m %imtzztiz&z>o 
^©fl^gs^-rs (^) £i/7g§##$ @tifeVLA-4T> 

"Tfcfc^ *^W©f lOIWIix -JtSsS (I) 
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5 (5$cK Btt^D3i**U R*&£VR 6 te^ti?ti&iLLZ7kmm?, m 
T*g^-raMt^3**a^ -NR 1S R 16 N -NR ,5 COR 16 g;fcfcj:--NR 15 S0 2 R 16 



Mttmu Z(i-NR 7 R 8 R 7 £<fc 



;i/*s -CR^MCEyq-CONR^R 20 , - CR 17 R 18 -( CH 2 )q-NR 19 C 
OR 20 , ~CR 17 R 18 -(CH z )q-NR 19 S0 2 R 20 , — CR 17 R 18 — ( C H z )q— OR 
19 s -CR 17 R 18 -(CH 2 )q-NR 19 R 2 \ - CR l7 R 18 -( C H 2 )q- S R l \ -CR 17 
R 18 -(CH 2 )q-SO 2 R 19 |fel±-CR"R 18 -(CH 2 )q-NR 19 -V-NR 20 R 

"(sfcfk R 17 ^5 £ t^>*R 18 {±^tl^^Az:LT^ &mm^ i/pur 

t h* n ^>TJV^r)lMs 7$; 7))/*)]/^ 7 V —J]/7)l*)lM%. tz 
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5 o~3 (Dmmzmto ) §^t- 0 ] 

#f§^©fg2(Dg!$&, (II) 




X 1 — X 2 



COOR 
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(^4>x X* N X^i^RHituIBhlRlbm^^U R&j^t$U~6©T;i/3r 

io imzmto ) 

(1-1) 




COOR 



(M) 



R 



15 (5*ck X\ X 2 , Y, Zx R^J:t>*R(iMB^IUi:ici*^^-ro ) 
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1 3 <DT U -)\sT)\s*)\/^tz{±fimWL 1 ~ 6 (D^um7Jl*Jl^*mto 



U AHi*;i/^-;i/^ x;v*-;i/^3;fcy:- (ch 2 ) p 



Xm&tZ>%i4h7m^ -NR 15 R 16 N -NR ls COR 16 l;fc&-NR 15 S0 2 R 16 
J\n?>M^ - hna ^TJ^ i&m~, t> Jim, j^m$U~6© 

TJl*Jl£, }%mWL3~7<Di'?U7)l*)l^ fitm%kl~6<DTJl?^>&, 
IiK6-10O7'J-;Vi, Mmik7~l Z<DTV -JIT )l*)l&, J£fftgt7 

4<DTJI*JIZJ17 J -JI&, -NR 15 R 16 N -NR 15 COR 16 g;fc&-NR IS S 0 

2 r 16 R^^OT^&^ft^mijkb^ tk^^ mmwci-eoT 

Jl^rJl^, ^tl-607;^^>S, J^^S-TCD^^DT^^;!/^ 
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ftft 6 ~ 1 o <ot y iftHUft 7 ~ l 3 (DT y j^ffUfc 7 ~ 

1 3©^>J~;i/T;i/n^>^ DfSt fciiElt i - 6 ©at Df?;^ 

5 Zii— NR 7 R 8 W&XURH^h^ti&iLLTfrmW^ mtim 

^y"um^ ^ nM7 ft* ftM, -CR"R 18 -(CH 2 )q-CONR 19 R 
\ -CR 17 R 18 -(CH 2 )q-NR 19 COR Z0 , - CR 17 R 18 -( CH 2 )q-NR 19 S 0 2 
R*>s -CR 17 R 18 -(CH 2 )q-OR 19 , - CR 17 R 18 -( C H 2 )q-NR 19 R M . -C 
R 17 R ,8 -(CH 2 )q-SR 19 , -CR 17 R 18 -(CH 2 )q-S0 2 R 19 ^fe(i-CR 17 R 18 
10 -(CH 2 )q-NR 19 -V-NR 20 R 21 Unk R n %£VR a &*tl*tm&LT, 
%MB^ 7ft*ft^ i^^U7ft*ft^ tKD+i/TWS, 7\J7ft 

*ft&s 7 >J -;v7;wi/Sj fetter DS7;i/^;i/issi, R 19 * r*3b&& 

R 2l \±^n?tim5LLXR K bmKMvfc%mL^ Vtefift-tf-ft^tzlt^ti 



(5£*k R\ R\ RH&XVRVltZilZtm&LZ&mm^ #*#i~6 

<D7ft*)m*mL, rttO~30gj8c&^r o ) 



20 0~3©g»£^-ro ) T-^^tl§^^^1-o ±IBR 7 £J;OT 8 &> H&#J£^ 

6 ~ l o y — £tfdgt 7 ~ 1 3 ©r u 
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k ^rumMs Mtl~6©^rDi7M^ -CR 17 R 18 -(CH 2 )q- 
CONR 15 R ffl , -CR 17 R 18 -(CH 2 )q-NR 19 COR 20 , - CR 17 R 18 -( C H 2 )q 
-NR^SO^ 20 , -CR 17 R 18 -(CH 2 )q-OR 19 . - CR 17 R 18 -( CH 2 )q-NR 
19 R 2 ^ -CR 17 R 18 -(CH 2 )q-SR 19 N -CR 17 R 18 -(CH 2 )q-S0 2 E ls Sfeli 
-CR 17 R 18 -(CH 2 )q-NR 19 -V-NR a) R 21 (^^s R"%&TfR tt &*tl*tl 



K3~~7<Di/?U7)l* 
1^5 (DTK J 7)1*)]/ 
7 ~ 1 3 (DT U —fr7fr*))&&ittitf&&St. 1 ~ 6 <D^rUm7)l* 

10 *;i/*-;pa£*fctt^-d-*;i/^-A*%^U q&0~5©^f&£^-fo )£ 



T, 



r)%m$kl~6<D7)l*)mj (DMfcMtLZ&s *?-)l£s n- 
& sec-7fJl/E n-^>5 L ;i/^ tert-7^l/S, 3-^?-;i/^ 



^^nwi, ^n^^;^ ^>^D^^;i/^ $/^D^r^;H£*^ 



& n-7°D^^ -fV7D^^ n-^h^^ s 
25 tert-7h^2, sec-y^^t n-^>^;i/^^ tert 

M*i/mte¥<Dmm%tz&ftm£<D7)\/^*is)mifim-f t>n%o 
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Jim, l-t F d ^>x^;i/^ N 2 - 1 k p ^ t h* n 3rS/ rn tvi/ 
^>^;i/^ N T-^^-jm, ^^JJjism, * b^yti^-jim, ^> 

m. 1 - 6 ^!5tl~6©T;m^r^;^ /\n^>i^ 

^tifc^m7~l 3©#^Sfc{i2^©^#J|iJK^>fbzK^**^U ^ 
mtLXit, ^>V)l&, 7i^M, 1 (S) -7i^Hf;i/S, 1 

(R) -71^^x^1/1, 1 -7irjl/7D^JVS, 1 - ± 7 3~ ))/ * ? 

^ 1, 2, 3, 4-^h^bh*n^-75 : -;i/^^^(ff ) ^^)o SmS©^Ji: 

btlt mm. l - 6 cdt;i/^;1/&s j^^l~6cDT;v3i^r^;v^ ad^> 

a 

7ir;n^^ l-7^n;i/7 a D^^ l-^^^Mh^r^ 2 
-^7^7M h*^&£#|Nf£ft3o gmS©#!j^bT«> ^mi~6© 
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7 U —M^sgktz XWmiF btiZo 

^JiW^n^o ilty&Dflifci/tfck j^^l~6©T;i/^;i/^ 

n-7"DWt4 VT'nK^aE, n-T^l/^;^ sec 
n- 7^71/7 s e c tert-7*f 

20 £©Hii * fc^^cDT;v^;i/x;i/*-;^^^(f e> lis 0 

25 7 4-)V&lfim-fe>ti%o 

1 b 3 ffloaaRJg^^^tr 5-7 Jl<D$3gt£tK&8£&$ U HWJ £: bT 

fck 7'j;i/S, fx-;i/S, >r^*vu;i/2k ^^VU;v^ 
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k y ^v-^m, Knij^i, t:^'j^-^s. 

5 ^x-;i/^ N -f>KU;i/^s ^VX^^^'JJVS, ^D7-jvi, £^nx;b 



Ss *yy;vg, i, 2 3 3, 5, 6, 7, 8- 

fb7hi»DKijF [4, 3-d] bru^^vasft^w&nao Sfectif, 



r ^lfcl-'6©^7 t D^T;i/^r;^j fcfck lata© r ^D3g^j 

15 £ »; s^i/x^;^ 2 - 1* u y;i/x^;i/^ 3-?-xx;i/;/Dfc?;i/^ N 2 -f^ 

U ^ y x^;i/^& £##ff & ft 3 o 

HBs£ (I) T-^^ft^*^cDYb^ti{c:43V\T> ^rJ^t##£-r3^C 
fct ^©^-b^^ ^T^xl/^^^J;T>*|@^©^rS^©v>-rft^^ 

it^ns*©^^ tfc^fBj^^^a-r^^t^ (e) 

20 (Z) fltfe<tr5^©«^i©v>-rft%*|gWt:^$ftS*©7?feSo 

(I) -C^fta*l6W©fli'&«I©mi:bT«x ISIS^WfcfF^ft* 

25 ^^rjT^x^A^^W^ft^o #^S£©^©0!l2:bTfcJ:> h'Jx 



If^ftSo 
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«. HRA (ID 



T-gl£*i3<fci£^^ Z-H (sfctfx Ztil9a3i:g|t3iEiftS^1-o ) T*^£ft3 
(I-a) 



R 1 

X\ X 2 . Y, Zs R 1 *«fcVRl±MfBi:I^U3fti**^-ro ) 



X 1 — X 2 





(l-a) 




(I) 
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(1-1) 



{bi^tJ (i-l) l±MT0±mi&&Tf2®&jfoiz£Y)Mmt%ztftT:% 
(xai) {b^-ti (ID s fo&m (in) £J;t>*^;fr£;i/^;i/* 

£#A«M3i£^£#3££fc<fctHb'&^l (I-l-a) 
-10 0 °CT'ff fc>*U £«P^& 3-72 l$ia#&£ U^o 

(xg2) #x@-c& x xaiTl#£ftfcfti£itJ (I-l-a) %TMV$kft 
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[M?£& 2 ] 




R 1 

(I-2) 



fb-^l (1-2) ttWT0Xgl*«tV2.©S^t<tD«lig-r*ilfcA J 7?# 

(xsi) *ig*ctt, (II) x <b^-t? (III) ££t>*#;t/fc;i/^£# 

A«3^%^3*S£fcfc«fci)fls£#i (I-2-a) ^SBS-ra^tf-C^ 
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5 3 0^-2 4W^lK 

(X*|2) #Ig-efck Tf# ^ ftfc<bl§rtJ (I-2-a) £ s Mm^KD 

±m2 tmm<Dfcj&££?xih&y!) (1-2) ^^^.^^^T-t^o 

10 3 ] 




(IM) (I-3) 

K&m (1-3) <b-^ti (ii- 1) &tz\±%(Di&bih€m 

(iv) ^MtSuiic^D^in^^T^^ ^©Sii&tt. aw^ $$s 

MbJ-hue?^ jK»*ue7A x Tk^b^hu^As Tk^fbjbu^A^ir 

0-10 0°CT*frt)tLx SJfcBSHtt 2 ~ 1 0B$|ffl##3;b^o 
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10 



BB 



15 Pfljt^ir^f&nso 



20 &i, iuri, t/uyyrn. mx$k timk mm. tmtzztfito&bti 
%o ztzztibcomu, mmk mmrn, mmm, %<mu &%.<m. mmm 

OOmg/kg, $?£b<fci:l~3 0mg/kg©lfiffll5*ti««j:<x 101- 

3iei^-r5o^^bMo 
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^;i/>>^> (TMS) fcrtSMMfcU JNM-EX2 7 0I^^h;M- 
^- (2 7 0MHz, BM?(«)I) -C*^U dtfttppm-Cwbfc. 

C^WJlD 3- [4- [ (3, 5 -sodoku $;>-4-*;^#=;i/) 

7] 7x-;i/] -2 (S) - [3— TV7*^;i/-3- [1 (S)- -7i-;i/xf 




Me 



10 (lil) h'J*^> (5 3mg, 0. 18mmol) ®^dd^^>M 
(2ml) tlx 0°CtT4- [ (3, 5-^DD^'Ji;v-4-W-;V) 
7^7] -L-7i-Jl'T7->^^x^f;i' (2 0 0mg\ 0. 54mmo 
1) *«fcVN, N-^vrn^x^7^> (0. 12 mix 0. 7 0mm 
o 1) C^DD^^^i (2ml) £2 OWTiTbfco 1 0£# N N 

15 -fv7fiV-l (S) - 7 xx;vxf jl/7 N > (12 4mg, 0. 7 Ommo 
1) &£UN, N-^vrn^l/xW^ (0. 12m 1, 0. 70mm 
o 1) <Di?#riu*f>im (2ml) £flp;U Sja-C2fifSj|jfbfc, HJfo 

*-;i/£*it=2 : 1->1 : 1) -CflMKU 3- [4- [ (3, 

*J y - 4 - * r^y] 7xx;i/] -2 (s) - [3-^v7f;i/-3 



18 



WO 02/14272 PCT/JPOl/06833 

- [l (S) -7i-jh^v] ^i/^f F] rntt^^x^f;!/ (22 

3mg, 72%) ^iM^hiTffeo mm^wr^mTo 

l ft-1M(CW\ 3 ) 6 : 8.58(s, 2H), 7.69(s, 1H), 7.48(d, J=8.3Hz, 2H), 7.37- 
7.29(m, 5H), 6.98(d, J=8.3Hz, 2H), 5.23(q, J=7.3Hz, 1H), 4.86-4.69(m, 
5 2H), 3.72(s, 3H), 3. 52-2. 91 (m, 3H), 2.81(dd, J=7.3, 14.8Hz, 1H), 1.79- 
1.69(m, 1H), 1.57(d, J=7.3Hz, 3H), 0.83(d, J=6.6Hz, 3H), 0.76(d 3 
J=6.6Hz, 3H). 

(Xg2) X^lT'#fc3- [4- [ (3, 5-^^Dnt'J^>-4-*M 
T^y] 7i^JV] -2 (S) - [3-fV7*f;i/-3- [1 (S) - 
10 7i^xf;i/] e?i/>f K] 7*DW>|M»7f;i/ (2 1 7mg, 0. 3 
8mmo 1) ;i/ (4ml) ££0^ t KD7^> (1ml) 

JBU 2WJy h^/*IWbU^A*if«[ (1. 34ml, 2. 6 3mmo 

l) §Mti^iWtfeoM4 o °ct 2 y y h;Hfi»*ia 

15 £4& (2 0 6mg, 9 7%) liM*fclt§feo £w? o 

'H-NMRtDMSO-dfi) (5 : 12.50(brs, 1H), 10.83(s, 1H), 8.78(s, 2H), 7.56(d, 
J=8.3Hz, 2H), 7.32-7.18(m, 7H), 6.14(d, J=7.9Hz, 1H), 5.31(q, J=6.9Hz, 
1H), 4.45-4.37(m, 1H), 3.07(dd, J=5.0, 13.5Hz, 1H), 2.97(dd, J=9.2, 
13.5Hz, 1H), 2.77(dd, J=7.6, 14.2Hz, 1H), 2.60(dd, J=7.6, 14.5Hz, 1H), 

20 1.61-1.48(1, 1H), 1.42(d, J=6.9Hz, 3H), 0.67(d, J=6.6Hz, 3H), 0.57(d, 
J=6.6Hz, 3H). 

$mmitmmzLT$mM2~7#£ui 5-3 1 c^tft^iii*««u 

(MSfeM 8 } 3- [4- [ (3, 5-^DDt>J^>-4-*;i/») 7 
25 ^y] 7i-JV] -2 (S) - [3-^ V^;i^-3- [1 (S) -7i^x 




WO 02/14272 



PCT/JPOl/06833 



Me 



Ph* 
Me 



o 



N 
H 




COOH 



Me 

Mil) 4- [ (3, 5-^DDt^>-4-*;V«) 7$;] -L 
-7i^l/77->^^i/x^r;i/ (9 8mg^ 0. 2 7mmol) ©fh7t 
K o 7 7 >*g*j£ ( 1 . 5ml) tttjjfrtf-JlttJ $ W-)}/ ( 5 2 mg N 
5 0. 2 9mmol) £j&Dx.T^MT* 2 BSKJKftLfcSk N->fVWl/-l 

(S) -7:r.-;i,:n^;i/T^> (5 7mg, 0. 3 2mmol) ©rh7hFD 
77>ii (0. 5ml) §MT4 8^F»U;o £J5&& N 



^*Jt=3 : l->2 : 1) flllU 3- [4- [ (3, 5-^DDt'J^> 

10 -4->b;i/#-;i/) z'^y] 7i^] -2 (S) - [3-^V7*^-3- 

[1 (S) -7i^jl/xfjl/] f-#£W K] rnW^fM^r* (1 
4 5mgs 9 3%) tMfe»i:btffeo W^fcttTfcaVTo 

l H-NMR(CDCl 3 ) <5 : 8.47(s, 2H), 8.33(s, 1H), 7.47(d, J=8.3Hz, 2H), 7.37- 
7.28(b, 5H), 6.99(d, J=8.3Hz, 2H), 6.66-6.38(m, 1H), 5.93(d, J=6.9Hz, 
15 . 1H), 5.51-5. 45(m, 1H), 3.75(s, 3H), 3.38(dd, J=6.3, 14.2Hz, 1H), 
3.16(dd, J=4.6, 14.2Hz, 1H), 3.12-2.84(m r 2H), 1.83-1.78(m, 1H), 1.59(d, 
J=7.3Hz, 3H), 0.80(d, J=6.6Hz, 3H), 0.64(d, J=6.6Hz, 3H). 

(Xg2) 1 xntz 3 - [4- [ (3, 5-^7DDh'U^>-4-*;V^ 
=-)]/) TKJ] 7 i-Jl/] -2 (S) - [3->f V7*^-3- [1 (S) - 
20 7i-;i/xf;i/] 3-**7\sj h*] rD^^-^^^xTx^l/ (14 5mgs 
0. 2 5mmol) £p<#7-;i/ (4ml) C?giU 2 =£))// U y h ;i/2fc^fci 
n^tk^m. (0. 6 2ml, 1. 2 3mmol) *ftI*.TSfiT? 2 BtFeOJf^ 
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bfco o °c*e 2 ^ u v h ;i/£K&in*T p h 3 tug u 

Elllfeo ^tJtTk&jDX-T^&U UMbl^tJ (1 1 lmg> 7 8%) £ 

1 H-NMR(DMS0-d 6 ) 6 : 12.71(brs, 1H), 10.84(s, 1H), 8.78(s, 2H), 7.55(d, 
J=8.3Hz, 2H), 7.35-7.20(10, 7H), 7.00(d, J=7.9Hz, 1H), 6.70-6.53(m, 1H), 
5.44-5.36(1, 1H), 3.24(dd, J=5.0, 13.9Hz, 1H), 3.12(dd, J=8.9, 13.9Hz, 
1H), 3.01(dd, J=7.9, 14.9Hz, 1H), 2.85(dd, J=7.6, 14.9Hz, 1H), 1.75- 
1.67(m, 1H), 1.45(d, J=6.9Hz, 3H), 0.64(d, J=6.6Hz, 3H), 0.40(d, 
J=6.6Hz, 3H). 

%M,m8tmffii£Lxmfi&M9-~i 4**153 2-39 ^tib^m^mML 



21 



WO 02/14272 



PCT/JP01/06833 
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Y 


R 7 


^-NMR (DMSO-d 6 ) 6 (ppm): | 


2 


0 


Me 


12.46(brs, 1H), 10.84(s, 1H), 8.79(s, 2H), 7.55(d, 
J=8.2Hz, 2H), 7.25-7.15(m, 5H), 7. 1 l(d, 
J=73Hz, 2H), 6.31(d, J=7.9Hz, 1H), 5.28(q, 
J=6.9Hz, 1H), 4.38-4.30(m, 1H), 3.08(dd, J=4.6, 
13.5Hz, 1H), 2.98-2.82(m, 2H), 2.42(dd, J=8.3, 
14.5Hz, 1H), 1.64-1.51(m, 1H), 1.43(d, J=6.9Hz, 
3H), 0.68(d, J=6.6Hz, 3H), 0.61(d, J=6.6Hz, 3H). 


3 


0 


XX 


12.49(brs, 1H), 10.84 and 10.83(s, 1H), 8.79(s, 1 
2H), 7.57-7.51(m, 2H), 7.23-6.79(m, 6H), 
6.30-6.10 and 6.10-5.90(m, 1H), 5.20-5.00(m, 
1H), 4.49-4.36(m, 1H), 3.17-2.23(m, 6H), 
1.90-1.73(m, 5H), 0.79-0.71(m, 6H). 


4 


0 


i-Bu 


12.40(brs, 1H), 10.80(s, 1H), 8.78(s, 2H), 7.52(d, 
J=8.3Hz, 2H), 7.22(d, J=8.3Hz, 2H), 6.05(d, 
J=7.9Hz, 1H), 431-4.22(m, 1H), 3.09-2.91(ra, 
4H), 2.83(dd, J=7.6, 14.2Hz, 2H), 1.78-1.68(m, 
* 2H), 0.73(d, J=6.6Hz, 6H), 0.72(d, J=6.6Hz, 6H). 


5 


0 


Ph 


12.61(brs, 1H), 10.84(s, 1H), 8.79(s, 2H), 7.51(d, 1 
J=8.3Hz, 2H), 738(t, J=7.6Hz, 2H), 7.27(t, 
J=7.6Hz, 1H), 7.14(d, J=7.6Hz, 2H), 7.05(d, 
J=8.3Hz, 2H), 5.15(d, J=7.9Hz, 1H), 
4.41-4.33(m, 1H), 3.43-3.40(m, 2H), 2.99(dd, 
J=5.0, 13.5Hz, 1H), 2.90(dd, J=7.6, 13.5Hz, 1H), 
1.60-1.50(m, 1H), 0.78(d, J=6.6Hz, 3H), 0.77(d, 
J=6.6Hz, 3H). 
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1-2 



9 


S 


Me 

rn 


12.65(brs, 1H), 10.83(s, 1H), 8.78(s, 2ET), 7.55(d, 
J=8.3Hz, 2H), 7.33-7.18(m, 8H), 6.66-6.45(ra, 
1H), 5.27-5.16(m, 1H), 3.25-3.12(m, 4H), 
1.65-1.50(m, 1H), 1.44(d, J=73Hz, 3H), 0.54(d, 
J=6.6Hz, 3H), 0.50(d, J=6.6Hz, 3H). 


10 


s 


(X 


12.72(brs, 1H), 10.86 and 10.83(s, 1H), 8.79 and 
8.78(s, 2H),- 7.59-753(m, 2H), 7.26-6.86(m, 7H), 
6.75-6.55 and 6.55-6.25(m, 1H), 5.62-5.40 and 
5.30-5.13(m, 1H), 3.58-2.28(m, 6H), 
2.22-1.55(m, 5H), 0.95-0.48(m, 6H). 


11 


s 


i-Bu 


12.55(brs, 1H), 10.81(s, 1H), 8.77(s, 2H), 7.54(d, 
J=8.2Hz, 2H), 7.24(d, J=8.2Hz, 2H), 7.00(d, 
J=7.9Hz, 1H), 5.20-5.18(m, 1H), 3.64(dd, J=6.9, 
13.9Hz, 2H), 3.23-3.04(m, 4H), 1.91-1.86(m, 
2H), 0.75(d, J=6.3Hz, 6H), 0.73(d, J=6.3Hz, 6H). 


12 


s 


Ph 


12.84(brs, 1H), 10.84(s, 1H), 8.79(s, 2H), 7.49(d, 
J=8.3Hz, 2H), 7.44-7.34(m, 3H), 7.14<d, J=7.3Hz, 
2H), 6.96(6, J=8.3Hz, 2H), 5.95(d, J=7.6Hz, 1H), 
5.10(td, J=5.6, 7.6Hz, 1H), 4.04-3.96(m, 2H), 
3.17(dd, J=5.6, 13.7Hz, 1H), 3.00(dd, J=5.6, 
13.7Hz, 1H), 1.75-1.65(m, 1H), 0.85(d, J=6.6Hz, 
3H), 0.84(d, J=6.6Hz, 3H). 



23 



WO 02/14272 



PCT/JPO 1/06833 



2 




j • 

• 


Y 


z 


! h:nMR (DMSO-dg) <5(ppm): 


6 


0 




12.59(brs, 1H), I0.86(s, 1H), 8.78(s, 2H), 
7 J6(d, J=8.3Hz, 2H), 7.23(d, J=8.3Hz, 2H), 
7.13(d, J=7.6Hz, 1H), 7.08(d, J=7.6Hz, 1H), 
7.01(t, J=7.6Hz, 1H), 6.91(t, J=7.6Hz, 1H), 
6.61(d, J=7.9Hz, 1H), 4.40-4.32(m, 1H), 
3.64-3.55(m, 1H), 3.51-3.42(ra, 1H), 3.08(dd, 
J=5.3, 13.5Hz, 1H), 2.97(dd, J=9.2, 13.5Hz, 
1H), 2.66-2.63(m, 2H), 1.80-1.71(m, 2H). 


7 


O 




12.59(brs, 1H), 10.84(s, 1H), 8.78(s, 2H), 
7.58-732(m, 2H), 7.25-6.91(m, 6H), 
6.57-6.51(m, 1H), 4.42^.28(m, 1H), 
3.72-336(m, 2H), 3.l6-2.93(m, 2H), 
2.64-2.57(m, 1H), 1.88-1.32(m, 4H), 0.90 and 
0.86(t, J=7.3Hz, 3H). 


13 


S 




12.83(brs, 1H), 10.87(s, 1H), 8.77(s, 2H), 
7.57(d, J=8.3Hz, 2H), 7.50(d, J=7.6Hz, 1H), 
7.23-6.99(m, 5H), 6.86{d, J=7.6Hz, 1H), 
5.18-5.10(m, 1H), 4.23-4.14(m, 1H), 
3.94-3.85(m, 1H), 3.22(dd, J=5.6, 13.9Hz, 
1H), 3.09(dd, J=7.6, 13.9Hz, 1H), 
2.76-2.67(m, 2H), 1.91-1.83(m, 2H). 


14 


s 




12.89(brs, 1H), 10.90 and 10.86(s, 1H), 
8.79(s, 2H), 7.59 and 7.50(d, J=8.3Hz, 2H), 
7.40-6.83(m, 6H), 5.22-5.1 l(m, 1H), 
4.43-4.34(m, 1H), 3.76-3.01(m, 4H), 
2.73-2.63(m, 1H), 2.05-1.33(m, 4H), 0.88 and 
0.85(t, J=7.6Hz, 3H). 
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il Y 



R 



8 



l H-NMR5(ppm): 



15 



0 




(DMSO-dfi) 0.54-0.70 (6H, m), 1.47 (3H, d, J=7.3 Hz), 
1.59 (IH, m), 2.56-3.09 (4H, m) ,4.37 (1H, m), 5.19| 
(1H, m), 6.53-6.68 (1H, m), 7.02-7.26 (4H, m), 7.52-7.74 
(3H, m), 8.46 (1H, d, 1=4.3 Hz), 8.80 (2H, s), 10.86| 
(1H, s), 12.47 (1H, brs), 



16 



O 




(DMSO-dg) 0.54-0.70 (6H, m), 1.44-1.59 (4H, m), 
2.57-3.10 (4H, m), 4.34 (1H, m), 5.29 (1H, m), 6.31 
(1H, m), 7.21-7.56 (6H, m), 8.42 (2H, m), 8.80 (2H, s)J 
10.86 (1H, s), 12.33 (1H, brs). 



Me 



17 



O 



N^ 1 



(DMSO-dg) 0.67-0.73 (6H, m), 1.43-1.48 (3H, m), 1.66 
(1H, in), 2.60-3.12 (4H, m), 4.42 (1H, m), 5.18 (1H, m)J 
6.30 (1H, m), 7.02-7.11 (2H, m), 7.25 (2H, d, J=7.3 
Hz), 7.54-7.59 (2H, m), 8.40-8.46 (2H, m), 8.80 (2H,| 
s), 10.89 (1H, s), 12.53 (1H, brs). 



18 



O 




(DMSO-ds) 0.55-0.72 (6H, m), 1.49 (3H, d, J=6.9 Hz), 
1.55 (ffi, m), 2.71-3.09 (4H, m), 4.28 (1H, m), 5.20 
(1H, m), 6.38 (1H m), 7.19-7.23 (2H, m), 7.53 (2H, dj 
J=8.2 Hz), 8.46-8.57 (3H, m), 8.80 (2H, s), 10.85 (1H,| 
s), 12.43 (1H, brs). 



19 



O 




(DMSO-dg) 0.63-0.72 (6H m), 1.52-1.65 (4H, m), 
2.70-3.12 (4H, m), 4.33 (1H, m), 5.39 (1H q, J=6.9 
Hz), 6.36 (1H, m), 7.20-7.24 (2H, m), 7.52-7.68 (4H,| 
m), 8.80 (2H s), 10.85 (1H, s), 12.46 (1H, brs). 



20 



O 



i-Bg 
Ph 



(CDC1 3 ) 0.47-0.51 (3H, m), 0.71 (3H, d, J=6.6 Hz), 
0.95 (6H, m), 1.42-1.59 (2H, m), 1.68-1.89 (2H, m), 
2.64-2.78 (2H, m), 3.11 (1H m), 3.25 (1H m), 4.70 
(1H, m), 5.41 (1H, m), 7.11-7.19 (2H, m), 7.29-7.38|. 
(7H,m), 7.54-7.61 (2H m), 8.55 (2H, s). 



21 



O 



t-Biu 



(CDCI3) 0.35 (3H d, J=5.9 Hz), 0.66-0.73 (3H, m), 
0.88 (9H, s), 1.43 (1H, m), 1.76 (1H, m), 2.05 (1H, m)J 
2.77 (2H, m), 3.15 (2H, m), 4.70 (1H, d, J=1.3 Hz), 
5.46 (1H, d, J=6.9 Hz), 7.14 (2H, d, J=8.3 Hz), 7.22-j 
7.39 (7H, m), 7.54 (2H d, J=8.3 Hz), 8.52 (2H s). 
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4-1 




Me 





A 1 


A 2 


B 


• 

l H-NMR (DMSO-d^) 8 (ppm): 


22 


0 


CO 


(Na salt) 


0.35-0.41 (3H, m), 0.63 (3H, d, J=6.6 Hz), 1.45 (3H ; d, 
J=6.9 Hz), 1.72 (1H, m), 2.20 (3H, s), 2.33 (4H, m), 
2.69-3.62 (8H, m), 4.45 (1H, m), 6.85-7.39 (11H, m). 


23 


0 


c=o 


vV 

Me 


0.55 (3H, d, J=6.6 Hz), 0.66 (3H d, J=6.6 Hz), 1.25 
(6H, d, J=6.9 Hz), 1.40 (3H, d, J=6.9 Hz), 1.47-1.99 
(7H, m), 2.62 (1H, dd, J=7.6, 14.9 Hz), 2.75 (1H, dd, 
J=7.3, 14.9 Hz), 2.97 (1H, dd, J=9.3, 13.9 Hz), 3.07 
(1H, dd, J=5.0, 13.9 Hz), 4.29-4.40 (2H, m), 5.31 (1H, 
q, J=6.9 Hz), 6.21 (1H, d, J=7.9 Hz), 6.98 (2H d, J=8.6 

TT_\ *7 y o rj 1 1 /TIS ~~~\ 11 C A /ITT 1 \ 

Hz), /.lc-7.32 (7H, m), 12.50 (1H, brs). 


24 


0 


c=o 




0.54 (3H, d, J=6.6 Hz), 0.65 (3H d, J=6.6 Hz), 1.40 
(3H,' d, J=6.9 Hz), 1.52 (1H, m), 2.64 (1H dd, J=7.9, 
14.5 Hz), 2.75 (1H, dd, J=7.6, 14.5 Hz), 3.00 (1H, dd, 
J=9.6, 13.9 Hz), 3.07 (Hi, dd, J=5.3, 13.9 Hz), 3.41- 
3.66 (8H, m), 4.37 (1H, m), 5.30 (1H, q, J=6.9 Hz), 
6.23 (1H, d, J=7.9 Hz), 7.01 (2H, d, J=8.3 Hz), 7.19- 
7 33 C7H ml 17 54 HH bri} 


25 


0 


c=o 




0.54 (3H, d, J=6.6 Hz), 0.65 (3H, d, J=6.6 Hz), 1.40 
(3H, d, J=6:9 Hz), 1.52 (1H, m), 2.64 (1H, dd, J=7.6, 
14.5 Hz), 2.75 (1H, dd, J=7.6, 14.5 Hz), 2.94-3.17 (2H, 
m), 3.68-3.80 (2H, m), 4.32-4.61 (3H, m), 5.30 (1H, q, 
J=6.9 Hz), 6.23 (1H, d, J=7.9 Hz), 7.03 (2H, d, J=8.0 
Hz), 7.20-7.33 (7H, m), 12.52 (IH, brs). 


26 


0 


c=o 


Me 


0.54 (3H, d, J=6.6 Hz), 0.66 (3H, d, J=6.6 Hz), 1.40 
(3H, d, J=6.9 Hz), 1.52 (1H, m), 1.76 (6H, s), 2.62 (1H, 
dd, J=7.6, 14.5 Hz), 2.75 (1H, dd, J=7.6, 14.5 Hz), 
2.93-3.10 (4H, m), 3.97 (2H, m), 4.37 (1H, m), 5.30 
(1H, q, J=6.9 Hz), 6.23 (1H, d, J=7.9 Hz), 7.01 (2H, d, 
J=8.6 Hz), 7.20-7.33 (7H, m), 12.52 (1H, brs). 
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27 


0 


c=o 


l( 
< 

1 < 

ll 


).54 (3H, d, 1=6.6 Hz), 0.65 (3H, d, J=6.6 Hz), 1.40| 
;3H, d, J=6.9 Hz), 1.47-1.84 (6H, m), 2.54 (2H, m), 
Z.62 (1H, dd, J=7.9, 14.9 Hz), 2.75 (1H dd, J=6.9, 14.9 
Hz), 2.97-3.10 (4H, m), 3.93 (2H, t, J=5.9 Hz), 4.38 
(1H, m), 5.30 (1H, q, 1=6.9 Hz), 6.23 (1H, d, J=7.9 Hz)J 
7.02 (2H d, J=8.6 Hz), 7.06-7.33 (7H m), 12.53 (1H, 
brs). 1 


28 


0 


c=o 


1 

a 


0.55 (3H, d, J=6.6 Hz), 0.66 (3H 4 J=6.6 Hz), 0.96 
(6H, m), 1.40 (3H, d, J=6.9 Hz), 1.53 (1H, m), 1.73- 
1.82 (2H, m), 2.14-2.27 (2H, m), 2.61 (1H, dd, J=7.3, 
14.9 Hz), 2.75 (1H, dd, J=7.3, 14.9 Hz), 2.93-3.11 (4H, 
m), 4.00 (2H, m), 4.41 (1H, m), 5.30 (Hi, q, J=6.9 Hz), 
6.23 (1H, d, J=8.3 Hz), 6.98 (2H, d, J=8.6 Hz), 7.21- 
7.32 (7H m), 12.53 (1H, brs). 


29 


0 


c=o 


t- pr 


0.54 (3H, d, J=6.6 Hz), 0.65 (3H, d, J=6.6 Hz), 0.94 
(6H, d, J=6.3 Hz), 1.40 (3H, d, J=7.3 Hz), 1.52 (1H, m), 
|2.09 (1H m), 2.62 (1H, dd, J=7.6, 14.5 Hz), 2.75 (1H, 
dd, J=7.6, 14.5 Hz), 2.93-3.06 (4H, m), 3.60 (1H, m), 
4.17 (1H, m), 4.38 (1H, m), 4.99 (1H m), 5.30 (1H qJ 
J=7.3 Hz), 6.23 (1H, d, J=8.3 Hz), 7.03 (2H d, J=8.3 
Hz), 7.21-7.32 (7H, m), 12.53 (1H, brs). 


30 


0 


c=o 


** Me 


0.55 (3H, d, J=6.6 Hz), 0.66 (3H, d, J=6.6 Hz), 1.264 
1.42 (9H, m), 1.54 (1H, m), 2.62 (1H, dd, J=7.6, 14.5 
Hz), 2.75 (1H, dd, J=7.3, 14.5 Hz), 2.98-(lH, dd, J=9.9, 
13.5 Hz), 3.08 (1H, dd, J=4.6, 13.5 Hz), 4.36 (1H, m), 
4.51-4.72 (2H, m), 5.31 (1H, q, J=6.9 Hz), 5.79-5.84 
(2H m), 6.20 (1H, d, J=7.9 Hz), 6.99-7.33 (9H, m), 
12.50 (1H, brs). 


31 


0 


CH 2 


CI 


0.53 (3H, d, J=6.6 Hz), 0.65 (3H, d, J=6.6 Hz), 1.40 
(3H, d, J=6.9 Hz), 1.52 (1H, m), 2.62 (1H, dd, J=7.6, 
14.5 Hz), 2.74 (1H, dd, J=6.9, 14.5 Hz), 2.93 (1H, dd, 
J=9.6, 13.9 Hz), 3.01 (1H, dd, J=5.0, 13.9 Hz), 4.35 
(1H m), 5.19 (2H, s), 5.30 (1H, q, J=6.9 Hz), 6.13 (1H 
d, J=7.6 Hz), 6.94 (2H, J=8.6 Hz), 7.14-7.32 (7H, m), 
|8.73 (2H, s), 12.48 (1H, brs). | 
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V© 



COOH 





A 1 1 


A 2 1 


B 


l H-NMR (DMS.O-d<;) 5 (ppm): 


32 


* 1 

0 


C=0 


(Nasalt) 


0.35-O.41 (3H, m), 0.63 (3H, d, J=6.6 Hz), 1.45 (3H, d, 
1=6.9 Hz), 1.72 (1H, m), 2.20 (3H, s), 2.33 (4H, m), 
2.69-3.62 (8H, m), 4.45 (1H, m), 6.85-7.39 (11H, m). 


33 


0 


C=0 


vY 

Me 


0.37-0.64 (6H, m), 1.24 (6H, d, J=6.9 Hz), 1.44 (3H, d, 
J=7.3 Hz), 1.59-1.80 (7H, m), 2.86 (1H dd, J=7.9, 15.2 
Hz), 2.97 (1H, dd, J=7.3, 15.2 Hz), 3.09-3.29 (2H, m), 
4.28 (2H, m), 5.27 (1H, m), 6.63 (1H, m), 6.95-7.35 
(9H m), 12.80 (1H, brs). 


34 


0 


C=0 




0.34-0.63 (6H m), 1.44 (3H, d, J=7.3 Hz), 1.70 (1H, 
m), 2.90 (1H dd, J=7.9, 15.5 Hz), 3.00 (1H, dd, J=7.9, 
15.5 Hz), 3.13 (1H, dd, J=9.5, 14.5 Hz), 3.22 (1H, dd, 
J=5.9, 15.5 Hz), 3.41-3.65 (8H, m), 5.35 (1H, m), 6.60 
(1H, m), 6.99-7.36 (9H, m), 12.74 (1H, brs). 
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0 i 




ry 


!o 35-0 63 C6HL m) 1 44 (3FL d J=7 3 Hz), 1.72 (IHlI 
m), 2.50 (4H, m), 2.90 (1H, m), 3.00 (1H, dd, J=7.9, 
15.2 Hz), 3.10-3.26 (2H, m), 3.72-3.85 (4H, m), 5.36 
(1H, m), 6.61 (1H, m), 7.05 (2H, d, J=8.3 Hz), 7.21- 
|7.35 (7H, m), 12.75 (1H, brs). 


36 


NH 


C=0 


(Na salt) 


0.47 (3H, d, J=6 6 Hz), 0.65 (3H, d, J=6.6 Hz), 1.47 
(3H, d, J=6.6 Hz), 1.81 (1H, m), 2.18 (2H, s), 2.28 (4H, 
m), 2.72-3.50 (8H, m), 4.62 (1H, m), 6.82 (1H, m), 
6.95-7.41 (10H, m), 8.5 1 (1H, s). 


37 


NH 


C=0 




0.37-0.65 (6H, m), 1.44 (3H, d, J=6.9 Hz), 1.75 (1H,| 
m), 2.87 (1H, dd, J=8.2, 14.8 Hz), 2.97 (1H, dd, J=7.9, 
14.8 Hz), 3.06 (1H, dd, J=8.3, 13.9 Hz), 3.18 (1H, dd, 
J=5.0, 13.5 Hz), 3.38-3.41 (4H, m), 3.57-3.61 (4H, m), 
5.22 (1H, m), 6.65 (1H, m), 6.91-7.47 (9H, m), 8.45 
|(lH,s), 12.74 (1H, brs). 
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0 


CH 2 


7? 

CI 


0.32 (3H, d, J=6.6 Hz), 0.60 (3H, d, J=6.6 Hz), 1.43 
(3H, d, J=6.9 Hz), 1.66 (1H, m), 2.90-3.25 (4H, m), 
5.18 (2H, s), 5.24 (1H, m), 6.62 (1H, m), 6.92-7.36 
(9H, m), 8.72 (2H, s), 12.56 (1H, brs). 


39 


0 


CH 2 




0.32 (3H, d, J=6.6 Hz), 0.58 (3H, d, J=6.9 Hz), 1.43 
(3H, d, J=7.6 Hz), 1.67 (1H, m), 2.51-3.24 (4H, m), 
5.14 (2H, s), 5.28 (1H, m), 6.59 (1H, m), 6.89 (2H, d, 
J=8.6 Hz), 7.11-7.41 (11H, m), 8.55 (2H, m), 12.60 
(1H, brs). 



(cho«) vLA-4£igsi-f3 1 hmwBMmmmM.vL-eommmomM^n 

n>7U>Y &>Rflgfc&S ^trl0a*%r> ^jUlfitfi (FCS) ^Ham' s F-12igi-feT 

HL-60,«^0.4aM%^^lfil?iT;i/^^> (BSA) ^A>^*M£Sv¥?iU 5#M 
(D 2', T -bis(carboxyethyl)-5(6)-carboxyfluorescein penta acetoxymethyl 
ester (BCECF-AM) %WJM bT ^^IT %> 0 FCS^RPMI1640i§iftT4X 10 6 M/ml 

izm&M tfeBCECF^ ^)vm,-6ommMmmso jui 

VCAM-l^CH0«^ig#Ufe96^7 fl l/- h fc 1 ^fefc D 2 X 10 5 MJi b 
Xs 37°CT5^^^^^o ^©^ri/-h£0.4S*%BSAA>^;*r$T*«fc 

3o Sfe$m> lSM%NP-40^PBS£»bT«£5feiiU tf 5>tLfe±?iCD^^ 
^£cyto Fluor 2300^fe$J^>;*^ A 'J #TM) XWlfetZo 

£fz77 >?tlsT, 1%NP-40^PBS©M«^ h* £ It, ^ 
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}ft!i$HL-60^r&£2X10\ 10 5 N 2X10\ lOWmlilfcS <fc? tlS*%NP-40^ 

iiMg«»J^ (%) = 1 0 0 x [ 1 - 
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1. 



a (i) 



10 




COOH 



(I) 



R 



1 




A 1 A 2 



R' 



N 



( 55 fk R 2 £ <fc t>*R 3 ^ ^ ii-? na± b T Iul3 R 1 i: 13 jgi* £ 



A 

U A 2 {i^;i/^;i/^ N zjift— (CH 2 ) p 



15 



20 



R : 



TM^r^^b7jcm*s -NR 15 R I6 N -NR 15 COR 16 ^fe^-NR 15 S0 2 R 16 
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JtfL -CR 17 R ,8 -(CH 2 )q-CONR I9 R M , - CR 17 R 18 -( C H 2 )q-NR 19 C 
OR 20 , -CR 17 R 18 -(CH 2 )q-NR l9 S0 2 R 20 , — CR 17 R 18 — ( C H 2 )q— OR 
'\ -CR 17 R 18 -(CH 2 )q-NR 19 R 20 , - CR 17 R 18 -( C H 2 )q- S R ,9 N -CR 17 
5 R 18 -(CH 2 )q-SO 2 R 19 Sfc{±-CR 17 R 18 -(CH 2 )q-NR 19 -V-NR 20 R 

^fDimMtiU R a R 20 j3«ty t R 21 ^^ti^^i:bTR 15 i:|5ib 



15 (5$4»s R u £<fctfR 14 ttR 1 i:l^&i&l*§*U sj6&XFt&*tl*t$k&\sX 

20 mWtl~6<D^7 L uMT)\/3r)]/m%mL, R 5 3o&lFR 6 &%Mht&sLLX7m 
~6©T;i/^;i/^ IsK&WlZ ~ 1(0*/ 9 U? fikMWC 1 ~ 6 (DT)^* 



R 
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~4(D7)]/*)\s7,)],7 J -NR 15 R"\ -NR 15 C 0 R 16 g; fcfcfc- 

frZL $mWL§~l 0O7'J-;i/^ isf{ft7-l3(Z)7'J-;i/7;i/^vS, & 
ii7-l3©7'j-;i/7;i/3^ ^n^£fctto«ftl~6©^5rn 
m7)],*)l&*mto ) ££U R 7 43J:T>*R 8 3f)5^n^n3feiz:bT7jcmJi^ & 
mm l - 6 $jjti£ 3 - 7 (Di/Z u tk*)^ mm. 6 ~ 1 0 © 

7 'J -M, lit 7 ~ 1 3 ©7 'J ~;t/7;v^^ 'vrngyk $gtgu~6 

®^n^T;i/^;V^ -CR 17 R 18 -(CH 2 )q-CONR 19 R M , -CR 17 R 18 - 
(CH 2 )q-NR 19 COR 20 s -CR"R 18 -(CH 2 )q-NR 19 S0 2 R 20 , -CR 17 R 18 
-(CH 2 )q-OR 19 . -CR"R 18 -(CH 2 )q-NR IS R a, N - CR 17 R 18 -( CH 2 )q 
-SR 19 , -CR 17 R 18 -(CH 2 )q-S0 2 R 19 ^fctt-CR 17 R 18 -(CH 2 )q-NR 19 
-V-NR 20 R 21 (S^ R I7 43J:^R 18 (i^tl^^AEbTs *JRS^ 

~6©t;i/^;i/^ s M3~7©i/^Dm;vs, l ~ 5 © n 1* o * 

3. -J&S5S (II) 
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